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Color enhancement techniques such as dizzochrome and false color
composite image reconstruction as well as system corrected MSS
computer compatible tapes have been utilized for assessment of
ERTS imagery potential. Three computer programmes have been
developed for preliminary analysis of the System Corrected (SYCI)
The ERTS-1 multispectral
imagery analysis has revealed a wealth of information and details,

ERTS5=1 computer compatible tape data.

most of them impossible to detect through classical survey approach,
in the areas of physiography, vegetational cover, inundation pattern,
salt intrusion and sedimentation.

has been drawn up.

A systematic mapping programme




OBJECTiifES

| One pr1nc1pal purpose of the Mekong Commzttee s partlclpatlon
"”1n the Earth Resources Technology Satelllte (ERTS) programme 15 to.
'asseSSche extent to which ERTS data can. be used to complle tlmely
and accurate agricultural. statistics for the whole_600,000~square -
-kilometre area-of the lower:Mekong basin.. Howeverb'other purposes
such as mapping of gross forest types, mapping of surface water and
.rwetlands, sediment patterns ‘and other aspects of hydrology, etc., are
belng purSulng. ‘These ObjectIVES are parts of the contlnuxng work
programme of data colloctlon,'recommended in the Mekonv Ind1¢at1ve -
Ba51n Plan, w1th a view to contlnuously reV1ew and update the’ goals

' and components of the varlous development programmes ‘of" thls Plan.

This report summarizes our overall assessment. of the Satelllte
1magery potentlal, the technlques used and the plans drawn up for a

- systematic programme of utilization of the ERTS-lhlmagery‘avallable.

‘T-EGHNIQUES OF IMAG‘ERY ASSESSMENT .

Our résearch’ effort was based on technlques of color comp051te

'1magery for contrast enhancement and on computer compaﬁlble tape

-analysis.,:”-""

(i) Falee color composite - 1magery has been made by using both bulk

MSS negative and p051t1ve multlspectral black and whlte transparenc1es.
,:As alread} reported in| our ‘gecongd’ Type,I*to NASA, in- Aprll 19?3, very

”satlsfactory results were obtalned with 51multanebus projectlon of

Vel o-,

Bands 5 and ? transparencles only, with’ Yegard to oolor enhancement

of forest cover, land use and hyaro-geomorphologlc features. ,

1mp051ng up to four 70 mm ERTS-1 1nd1V1dual spectral: transpareneles
reglstratlon on a rear progectlon Screen at: a fixed - megnlflcatlon was

futlllzed to dlSplay 9 5 by 9 5 1nch,compo51te 1mage in natural or 1n

False color. SRR e e

vt



*kf(ii) Use, of.diazochrome,color':proofing film hag been made, which
,prov1ded an alternate color: compoelte posltlve transparency reconr
etructlon from blaok and. whlte bulk 9. 5 bj 9 5 inch maltispectral.

ppﬁ;tlve traneparencles,;,“ Coha Lg_uﬂffffu'wa.fng,ﬁ'xw
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Thls color enhancement dlszochrome techn1que 1s rapld and

L

Trelat1Vely 1nexpensxve. Better detall and more falthful reproductlon
‘”from the or1g1nal 1megery are obtalned, elnce it is a‘eon%act proceee,

: e AL e e 0 u i LU
not a progectlon proceee. L '
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Furthermore, ‘as most of the 70 mm bulk transparencies available
arerrather‘dehség“projéctibn process for ‘color ‘composite réconstruction
- is not always satlefactory, then contact process of the dlazoohrome

“'technlque prove more flexlble and nractlcal. '
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‘ter compatible tapes (SYCT MSS CCT)

From three eompﬁter programmee{ﬁeVelopedfréompﬁher;combﬁtible
tapes relative to a gfound scene covered at two different dates
5 {26-0ctober 1972 and 2 January' 1973) hale been andlysed. Computer
claeelflcatlon print-out map of hydrologi¢ and’ vegbtational features
was made for selected areas in the Vientiane reglon, Laos.
Further etudy is belng planned for other selected areae of the baeln
"where ground truth obeervatlons ere avallable. EER
W Sxm”le}Lhoto-lnter:retatlon a”lroach, u51ng mosaics of Bande
5 and 7"black and white 1mages at’u scale bf 1 to 1,000,000, was found

of” great potentlallty,¢ Thls approach can he used eeparately or 1n

.conaunction with the above techniquee.

. . . . : e et B e e e et g -t .
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ACCOMPLISHHENTS .., . .. 1.0

A The uge of mRTS imagery. for water regources plannlng in the
1ower Mekong basin has been identified which relates more. epec1f1cally

with three major issues :

/= Complementing
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—"Gomplementlng data on forest cover “of Watershed and geological
‘features at varloue pro;ect 51tes, 1nacce551ble in the past

because of 1nsecur1ty

- :Reflnlng ground survey data in land forms, 50115 of existing

'_and planned 1rr10at10n perlmeters

- ;Providing'new information on mechanism of flooding and
‘dralnage, sedimentation, salt intrusion and flsherles in .-

‘ the Mekong delta areas.

A paper;'entitled "ipplications of multispectral imagery Lo
water resources development planning in the lower lMekong basin. (Khmer
Republlc, Laos, Thalland and the Républic of Viet=Nam)" was prepared
by the Secretariat and presented at the Symposium on the results of
ERTS~1 programme, sponsored by the Goddard Space Fllght Center from-:

7 May to 11 May 1973 in Washlngton D.C. Slgnlflcant resu}ts of our
work and their relatlonshlp to practlcal anpllcatlons wae descrlbed

in..detail in this paper.

-Diazochrome 6010rfpoeitiVe'traneparencies of ‘the whole lower
Mekong basin made with ERTS=1 Bands b, 5 and 7 traneparencies for both
wet and; dry seasons ‘provides for the flret tlme an overall analyels of
agrlcultural patterns, with great detall. Color enhancement technlques
allow an. easier. 1dent1flcatlon and dellneatlon work of salt 1ntruelon j

and- eedlmentatlon areas 1n the Mekong delta°

Slgnlflcant progrees have been made with regard to our study
of the potential use of ¥RTS-1 bulk d1g1tal ‘data in the form of computer
compatible tapes. Three computer programmes have been develuped whiéh
1nclude‘a,n;stogramme programme, a. pattern recognltlon programme and
& posztlonlng programme. Detalle on theee programmes are glven in

‘Annex I° Samples of output data are shpwn 1n Annexee II, III, IV
‘and Vu . Lo e -
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FUTURE ACTIVITIES

IR dur“progrem@e_of.epplicatiors of ERTS-1 data output, in fact,
has.just started, since most of our past activities meinlﬁ aimed at
testing the usefulness of the imagery and, at 1dent1fy1ng the most
sultable approaches for the fullest use of the ERTS imagery.

A Bystematlc programue of bRTb l 1magery utlllzatlon has been
drawn up to be started in the near future. Under thls programme,
three Kinds of’ thematic’ meps will be eetabllshed‘-'meps of forest
cover and géenéral -land use, maps of sgils ESvd951red,fnom.the physio-
graphic configuration shown on ERTS imagery, and hydrorgeomorphologic
maps showing flooo”and drainage pattern of the low-land areas’and

land'forﬁs,"-‘

In addition, research w1ll start on crop. 1dent1f1catxon in.
the selected test areas for which ground truth was collected 51nce the

beginning of the ERTS programme.

1

. In this connexion, discussions have béen held with a wview to
establishing a collaboration with specialists of the Centre National
d'itudes Spatiales (CNES) of France, and with various potential TRIS~1

product users in the four riparian countries of the liekong Committee.

Two rlparlan engzneers w111 be attending a one- -month summer
school on remote sen51ng of Darth Resources at Tarbes, France, from
20 August to 20 September 1973. A programmer-analyst, member of the
Mekong Secretariat ERTS-1 Task Force will be v151t1ng the Purdue
University in order to have an 1n51ght on the latest research at LARS,

on agricultural applications of ERTS imagery.

CONCLUSIONS

- Dur research effort has conv1nced us of ‘the great potentlal
of the LRTS producte, wzth regard to their economic use to the plannlng
work of the Mekong Commlttee. The experlence galned by as with thls :
first experimental satellite programme, as well as the "human and
' technical" infrastructure we have established within the four countries
of the Mekong Committee in relation with ERTS~l programme, will be a

strong asset in our future participation with the ERTS~B programme.

00 QBDOCES 08 %008



ANNEX T

The follohing ‘programmes have been ‘developed. for our prelimi-

nary ana1y51s of ERTS 1magery :

1. Histogramme Programme

This programme plots the radiance histogram of a selected
area on prlnter and, at. an- optlon, prlnts out radiance values of the
four spectral bands.- Another feature 15 added to the prdgrhm'to
obtaln the hlstogram only for some categorles 1n ‘an area° Input
ranges of radlance values in each band may be 1mpoaed to obtaln the

hlstogramme plots only for those poznts whlch rad1ance values are

w1th1n the glven ranges.

2. .. Pattern Recognition Programme , . .. “2¢_,”““,;., e

7,;Thi% supervised pattern recoggit;onfprogrémmaﬂéléé%iiﬁeS;the
imagery.data and prints corfeéﬁonﬁing-seiecfed characté;s-dn printer.
Ranges of the rad;ance values: 4n each band of varlous categorles
whlch will be 1dent1f;ed are obtained from the hlstogramme plots.

_-This programme when. fully developed wlll prov1de the ablllty
to locate & point in an image, in an absolute sense, Nlth reference
tﬂ the geocentrlc latitude and 1ongltude obtalned from a c:*:wen set of
a center: p01nt and tlck—marks of each frame. Similar: image: modellng

approximations ‘as described in the Data Users Handbook (Appendlx Fy
Table F, 1= 4) were employed : ' T

o .,\?a) Flat. earth.-. O P PR
i ozt . b)Y -Non- compensatlon for keystonelng and obllgu;ty

- resulting from non-nadir p01nt1ng.



ANNEX 11

' Radiance map of Tha Ngon (820 ha) farm was compared with ground truth.

Table 1: Representative radiance values for various terrains

in the Tha Ngon farm, Vientiane, Laos

(Analysis of SYCI MSS CCT - Framé 1185+03052) "

I O T L) L

P A

"“Type 'of terrain | Band &

Band 5 |

. Forest
222k -

{Tree over 5 m)

14-16"

15-21

La;erite soil
(Road-dike)

23 -

e g
ey e -

- 23-50 -

21-37

. 1h=19

"ok

Savanna ‘Brush

R

22-26

fi3—18.f

. 20+30"

. 13-20

Burnt Savanna

20=22

11-15

10-21

4~10

Graded cleared -

26=-42

S 25-41

- 11=17

16-20

" Graded land
(soybean-peanut )

3546

E I

36~41

15-23

Classification print-out map of 'this. same farm is

" Khnex IV.

e
-
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Aonex IV THA NGON FARM (820 ha)

ERTS -1 image taken 24 Jan. 73 LL = Lioterite soil ond bare land WW = Water and alse burnt brush- sovannd
{ Frame 1iB5- 03052 ) FF = Forest and Grush on humid soll
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